S1. General remarks
The reagents applied in the here presented work are commercially available and are purchased from Acros Organics, Fluka, Sigma-Aldrich, and Wacker-Chemie GmbH as reagent-grade without further purification. For thin-layer chromatography, silica gel 60 sheets (F 254 , Merck, Darmstadt, Germany) are applied. 1 H-and 13 C-NMR spectra are recorded using a Bruker AVANCE II 400 NMR (Analytische Messtechnik, Karlsruhe, Germany).
1 H NMR experiments are reported in δ units as parts per million (ppm) and are referenced to the signal for residual d1-chloroform (7.26 ppm) in the solvent.
13 C-NMR spectra are reported in ppm relative to deuterated chloroform (77.16 ppm) and are obtained by 1 H decoupling. IR spectra are recorded using an ALPHA FTIR with Platinum ATR module (Bruker, Billerica, Massachusetts, USA) running OPUS 7.5 software. Exact mass determination was carried out on a 6545 Q-ToF (Agilent GmbH, Waldbronn) using Electrospray Ionization (ESI), sample loop inlet and an injection volume of 1 μL. Mass calibration was carried out on the day of analysis using an external standard mixture. X-ray analyses are performed on a STOE IPDS2T diffractometer (Oxford Cryostream 700er series, Oxford Cryosystems) using graphite monochromated Mo-Kα radiation (λ = 0.71073 Å) and Incoatec microSource Cu-Kα radiation (λ = 1.54186 Å). Intensities are measured using fine-slicing ω and φ-scans and corrected with respect to background-, polarization-, and Lorentz effects. The determined structures are solved by direct methods and refined anisotropically by the least-squares procedure implemented in the SHELX program system.
[S1] CCDC-1841752 and CCDC-1841753 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge CB2 1EZ, UK (fax: +44(1223)-336-033; e-mail: deposit@ccdc.cam.ac.uk), or online from the website of The Cambridge Crystallographic Data Centre. TGA-MS analyses are performed on a Mettler Toledo TGA / DSC1 Star°e System Thermobalance -Mass Spectrometry coupled with a Pfeiffer Thermostar TM apparatus. Further TGA analyses are performed on a Perkin Elmer Pyris 6 instrument, at a heat rate of 5 K/min and nitrogen as carrier gas with a gas flow of 20 mL/min. The nitrogen used in the adsorption experiments features a purity of 99.998%.
S2. Synthesis of hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin (1)
Finely powdered sodium hydroxide (24.00 g, 0.6 mol) is added to a solution of α-cyclodextrin (8.82 g, 9.1 mmol) in DMSO (270 mL) under vigorous mechanical stirring at room temperature until the mixture forms a slurry. Subsequently, the mixture is chilled to 0 °C and methyl p-toluenesulfonate (53 mL, 65.18 g, 0.35 mmol) is added dropwise under vigorous stirring and slowly warmed to ambient temperature. After stirring for 24 h, the reaction mixture is given onto ice-water-mixture (1 L). Afterwards, this mixture is extracted by dichloromethane (3 x 150 mL), the combined organic fractions are washed with brine (3 x 150 mL), dried over MgSO4, filtered, and concentrated in vacuum. The crude product is crystallized from a mixture of acetone and cyclohexane (3:2) and dried in vacuum 9, 59.1, 61.9, 71.3, 71.5, 81.3, 82.3, 82.6 All analytical data match to previously reported data.
[S2]
1 H NMR (400 MHz, CDCl3) The encapsulation of exclusively CFC-11 within the inner cavity of hexakis(2,3,6-tri-Omethyl)-α-cyclodextrin highly exceeds the normal statistical distribution of the whole complex and especially of the cyclodextrin inner cavity five-fold and twenty-fold, respectively, thus, proving the high adsorption selectivity of hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin to CFC-11. Further TGA measurements demonstrate the thermal stability of the complex under ambient conditions. Here, the complex of CFC-11 and hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin (10.1032 mg) is isothermally measured at 25 °C while exposition to a nitrogen flow of -1 in the TGA apparatus for 12 hours. During this measurement, a weight loss of only 3.5 wt% (0.3569 mg) could be observed ( Figure S6 ) and therefore proves the high stability of the complex. 
S6. Gas mixing unit
In order to investigate the applicability of the inclusion complex formation of gaseous CFC-11 with hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin, a gas mixing unity is applied (cf. Figure S7 ). In this gas mixing unit, an inert nitrogen gas flow is divided into two separate streams, which are both controlled by an individual mass flow controller (MFC) (Brooks Instrument, Model 5050S). While the first stream remains unchanged in temperature and composition and is used for dilution purposes, the second stream is led through an interchangeable and temperature controlled CFC-11-reservoir. The temperature of the CFC-11 reservoir is set to 288.2±0.01 K which results in a concentration of 740950 ppm for the fully saturated nitrogen gas stream. The final CFC-11 concentration is adjusted by recombining the saturated gas flow 2 with the pure inert gas flow 1 in proportionate measures.
The mixed gas of defined CFC-11 concentration is then led through an interchangeable testdevice before it passes a condenser, that is cooled down to a temperature of approx. 180 K using a cooling bath of dry ice and acetone, and extracts any remaining CFC-11 from the gas stream. Figure S7 : Schematic illustration of the gas mixing unit.
S7. Adsorption of airborne CFC-11 by hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin
To perform adsorption experiments on a macroscopic scale, an experimental setup is built, which is based on a packed-bed adsorption-tube connected to the gas mixing unit ( Figure S8 ).
For the adsorption, a glass tube that features an inner diameter of 12 mm is filled with 6.45 g hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin, sealed with glass frits and connected to the previously described gas mixing unit. The adsoprtion experiments are performed at a temperature of 293.2±0.1 K. The overall gas flow is set to 60 mL•min -1 . The adsorption tube is exposed to a gas flow with 50 vol% of CFC-11. In order to quantify the amount of CFC-11 with hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin for adsorption purposes, the adsorption-tube is weighted prior and subsequently to the CFC-11 exposure. Here, a weight increase of an average of 20.0 wt% can be found ( Figure S9 and Table S3 ).
Furthermore, the adsorption can be completely reversed through the heating of the adsorptiontube up to a temperature of 85 °C while purging with a pure nitrogen stream of 60 mL•min -1 .
The average residual weight increase of the adsorption-tube after the desorption experiments is found to be <0.1 wt%.
To prove the stability of the adsorption of CFC-11 on hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin, the adsorption-tube was exprosed to a nitrogen flow of 60 mL•min -1 over a period of 12 hours after the adsorption experiment. While this time period a weight decrease of an average of 5 wt% could be observed, which lies in a very good agreement to the TGA experiments (3 wt%, Figure S6 ). 
S8. Fabrication and principle of the planar Bragg grating sensor
Bragg gratings (BGs) represent a periodic perturbation of the refractive index within a light guiding medium. Most commonly, Bragg gratings are fabricated in optical waveguides, such as optical fibers or planar waveguides. Here, the waveguide features a higher refractive index as the surrounding cladding material, while most commonly, the index perturbation of the Bragg grating features a slightly higher refractive index as compared to the waveguide core ( Figure S10 ).
Bragg gratings have the ability to act as a dielectric mirror for a defined wavelength according to the Bragg condition (Equation S1):
with the reflected wavelength (referred to as the Bragg wavelength) λB the effective refractive index of the respective guided mode interacting with the Bragg grating neff, the perturbation period of the refractive index variation within the waveguide Λ, and the order of reflection m (which is a natural number).
[S3]
Figure S10: Basic principle and design of waveguide Bragg gratings.
Therefore, if a broad light-spectrum is traveling through the waveguide a small part of the light, which matches the Bragg condition, is reflected by the Bragg grating, while complementarily, the rest of the spectrum is transmitted through the Bragg grating.
Since the reflected Bragg wavelength is depending on the effective refractive index and the grating period, any variable that influences one or both of these parameters leads to a variation of the reflected Bragg wavelength and can accordingly be detected and monitored with an appropriate interrogation equipment.
Prominent examples of influencing variables that are well detectable with Bragg gratings are temperature and deformation. Both lead to a, either temperature or stress induces alteration of the refractive index as well as an alteration of the grating period, either through thermal expansion or tensile strain.
[S4]
A further scope of application can be opened as soon as the light guiding through the waveguide is able to interact with a varying surrounding medium. By partly omitting the cladding at a Bragg grating, a small portion of the guided mode, the so-called evanescent field, interacts with the surrounding media, whose refractive index therefore incorporates the effective refractive index of this respective guided mode and, thus, influences the reflected Bragg wavelength (Figure S11 ). By this measure, changes in the surrounding media in the vicinity of the Bragg grating, that incorporate a refractive index alteration can be detected and monitored with an appropriate interrogation equipment. [S5,S6] The here applied planar Bragg grating (PBG) sensor is based on a multilayer structure of silica on a silicon wafer. During the epitaxial growth of the silica using flame hydrolysis, intermediately, germanium is added to the process resulting in a sandwich-like stacked structure of silica, Ge-doped silica and silica on top of the wafer. Due to the doping of the middle layer, this layer becomes photo-sensible, which allows a simultaneous inscription of both, waveguide and Bragg grating using a direct writing technique which is based on UVlaser modification of the materials refractive index. [S6,S7] By this measure, multiple waveguide Bragg gratings of varying grating period are inscribed into the middle layer, which is vertically enclosed by a silica cladding and horizontally enclosed by a non-modified Ge-doped silica cladding. Each Bragg grating leads to a defined Bragg reflection peak according to the Bragg condition (Equation S1).
In order to guarantee an evanescent field interaction of the guided mode with the surrounding media of the Bragg gratings, the silica top-cladding above two Bragg gratings is subsequently removed using wet etching technique that results in an ellipse-shaped sensing window. In order to further enhance the sensitivity, the sensor surface is covered with a 50 nm thin highrefractive index film of titan dioxide which causes a slight pull of the guided mode towards the surface and hence in a more pronounced evanescent field interaction with the surrounding medium. Any remaining Bragg gratings, that are located between the sensing window and the coupling facet of the inscribed waveguide remain buried under the top-cladding and are thus uninfluenced by the high-refractive index film and the surrounding media and thus serve as a reference for intrinsically interfering influences, such as temperature changes. A detailed description of the planar Bragg grating fabrication process can be found by the authors and others elsewhere. [S5,S6] Figure S12: Photography of the applied planar Bragg grating based refractive index sensor.
In order to utilize the sensor chip, a single mode optical fiber pig-tail (a pre-fabricated fiber that comprises an FC/APC connector) is butt-coupled and bonded to the coupling-facet of the sensor chip using a UV-curable adhesive. In the here presented experiments, the ready-to-use sensor chip (type S7b by Stratophase Ltd., UK) is connected to a combined source and detector interrogation system (sm125 by micron optics, GA., USA) that operates in the telecom wavelength range at a resolution of 1 pm and allows a detection and tracking of the reflected Bragg wavelengths at a sampling rate of 2 Hz.
The characteristic of Bragg gratings allow an indirect detection and monitoring of the surrounding refractive index, furthermore allows their application in the field of bio-and chemical sensing as utilized in this work.
S9. PBG sensor coating and layer thickness determination
The PBG sensor is coated with hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin using a dip coating unit (WPTL5-0.01 from MTI Corporation, CA., USA). For this purpose, the hexakis ( 
S10. Detection of gaseous CFC-11 using a hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin coated planar Bragg grating
For the detection of gaseous CFC-11, a planar Bragg grating sensor is applied which is coated with a 150 nm thin layer of hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin. In the experimental setup, the CFC-11 sensitized sensor as well as an identical but uncoated sensor are placed in a series of sealed gas-flow chambers. The flow chambers are connected to the previously described gas mixing unit and tempered to 308.1±0.1 K. The temperature of the gas-flow chamber is chosen to 15 K above the analyte temperature in order to prevent unspecific condensation of the CFC-11 on the sensor surface. The PBG sensors themselves are connected to the previously mentioned optical interrogation system ( Figure S13 ). In order to ensure stable initial conditions, approx. 18 hours prior to the measurements, the PBG sensors are tempered and exposed to a constant nitrogen flow of 200 mL•min -1 . During the measurement, the PBG sensors are exposed to a series of ascending CFC-11 concentrations with intermediate purging of pure nitrogen. The applied concentrations are 1%, 2%, 5%, and 10%. While the sensor signal of the hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin coated PBG sensor reveals a distinct deflection to CFC-11 application, the uncoated control sensor shows a minor response only to higher CFC-11 concentrations ( Figure S14) .
Exemplarily, for an applied CFC-11 concentration of 10%, the uncoated PBG sensor exhibits a signal deflection of 1.8 pm, while the sensitized sensors exhibits a signal deflection of 82 pm, which represents a 45-fold signal increase that proves the suitability of hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin as an affinity material for the chemical sensing of CFC-11. The coated, hence sensitized sensor exhibits an immediate jet damped saturating signal response to CFC-11 application, where the sensor signal increases with increasing CFC-11 concentration and the intermediate purge of pure nitrogen leads to a signal recovery towards the initial state. The dependency of the sensors total signal response on the respective applied CFC-11 concentration shows a Langmuir-Freundlich isotherm (R 2 = 0.999), [S8] which can be attributed to a growing occupation of the near-surface cyclodextrin hosts with increasing CFC-11 concentration and a diffusion of the CFC-11 guests into the cyclodextrin layer at higher concentrations. This concentration-depended signal increase of the coated Bragg grating sensor can be used for sensor application purposes, in order to detect small CFC-11 concentrations out of waste gas stream or in industrial facilities.
S11. Crystallization of the surface coating on the Bragg grating sensor
For CFC-11 concentrations above 35 vol% a spontaneous, clearly visible crystallization of the amorphous hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin sensitization layer of the planar Bragg grating sensor occurs, which leads to an instantaneous signal drop-off of the sensor. Thereby, the signal drop-off can be attributed to firstly an increasing refractive index of the hexakis(2,3,6-tri-O-methyl)-α-cyclodextrin layer due to the deposition of CFC-11 that results in a cumulative pull of the guided mode towards the surface of the waveguide and secondly to scattering losses due to the crystallization caused structural discontinuity of the sensor surface.
The crystallization occurs within few seconds after exposition to CFC-11 containing gas stream. Figure S16: Microscopic images of the coated amorphous sensor surface (top) and crystalized sensor surface after the exposition to CFC-11 (bottom).
